Tracheoinnominate fi stula is a rare complication of tracheostomy that is associated with high rates of morbidity and mortality. Recently, endovascular stents have been described as a viable treatment option for the management of this condition. We report a case of tracheoinnominate fi stula in a 40-year-old man that was successfully managed with endovascular stent placement. Our evaluation included bronchoscopy, arteriography, and computed tomographic angiography. Intraoperative localization of the fi stula required selective catheterization of the innominate artery.
Introduction
Tracheoinnominate fi stula is a rare complication of tracheostomy. Its incidence was historically reported to be about 0.7%, 1 but that fi gure is believed to have declined since the introduction of low-pressure cuff s and high tracheostomies. In a 2000 review of 1,130 tracheostomies over 10 years, Goldenberg et al found that the incidence was only 0.2%. 2 Tracheoinnominate fi stulas typically arise as a result of pressure necrosis on the anterior tracheal wall caused by high tracheostomy cuff pressures or malpositioning of the cannula against the tracheal wall mucosa. Although tracheoinnominate fi stula is classically considered an early complication, late fi stulas clearly occur, as well.
We describe a case of tracheoinnominate fi stula that was successfully managed with endovascular stent placement.
Case report
A 40-year-old man presented to the emergency department with a sudden massive hemorrhage from his tracheostomy tube. Tracheostomy had been performed 23 years earlier to help manage C3 ventilator-dependent quadriplegia. Th ree days earlier, the patient had presented with a small amount of tracheal hemorrhage, but a tracheoinnominate fi stula had not been recognized at that time.
Th e patient was resuscitated, and tamponade was achieved with overinfl ation of the tracheostomy tube cuff . He was emergently brought to the operating room, where fl exible bronchoscopy was performed and the lungs were cleared of blood to allow for adequate ventilation. Th e tracheostomy tube was replaced with a fl exible endotracheal tube, and bronchoscopy identifi ed the source of the hemorrhage as the anterior right wall of the midtrachea (fi gure 1). A tracheoinnominate fi stula was suspected, and the vascular surgery team performed transfemoral arteriography. Catheterization of the aortic arch did not locate the fi stula, but upon selective catheterization of the innominate artery, the fi stula was clearly visible near the origin of the common carotid artery (fi gure 2). used because it is considered a less invasive option. Th e fi rst case of endovascular repair of a tracheoinnominate fi stula with stent graft ing was reported in 2001 by Deguchi et al, who described the successful treatment of an adult with a long-term tracheostomy tube. 3 Th e authors noted neither graft infection nor rejection at 14 months of follow-up. Subsequently, 5 successful, 1 unsuccessful, and 1 temporarily successful endovascular stentings of tracheoinnominate fi stulae have been reported. [4] [5] [6] [7] [8] [9] [10] In 2 of these cases, stenting was part of a combined treatment or a temporizing measure. 8, 10 upper extremity was demonstrated by arteriography and Doppler ultrasonography, and no evidence of neurologic insult was noted postoperatively.
Follow-up bronchoscopy 2 weeks aft er stent placement showed a well-healing, mucosalized fi stula site (fi gure 4). Th e patient was discharged to home at 3 weeks. At 12 months, he exhibited no evidence of graft infection or erosion, and 4 years later, he continued to do well.
Discussion
Bronchoscopy and arteriography can be helpful in diagnosing tracheoinnominate fi stula, but a high index of suspicion clinically is most important. A sentinel bleed oft en precedes a massive hemorrhage, and early recognition may prevent death. In our case, arteriography allowed for confi rmation of the tracheoinnominate fi stula, but selective catheterization of the innominate artery was required. In general, the sensitivity of arteriography is probably not high enough to rule out a tracheoinnominate fi stula, but the sensitivity may be improved with selective catheterization of the innominate artery.
Tracheoinnominate fistula is a universally fatal complication if it is not treated urgently with defi nitive management. In order to achieve hemostasis emergently, a variety of temporizing measures can be performed. Th e tracheostomy cuff can be repositioned and overinfl ated, or digital pressure can be applied to the anterior tracheal wall from within the tracheal lumen. Defi nitive treatment options have traditionally been surgical, including ligation or reanastomosis of the innominate artery, both of which require a sternotomy.
More recently, endovascular stent placement has been Our current knowledge regarding the long-term outcomes of endovascular management of tracheoinnominate fi stula is limited by the small number of reported cases and the limited duration of follow-up. Potential long-term complications include neurologic injury, stenosis, infection, and graft erosion leading to a recurrence of the fi stula. Th e reported complications of endovascular stenting for tracheoinnominate fi stula repair include 2 failures, 1 of which occurred in the setting of an invasive neoplasm, which led to erosion and infection aft er a few weeks. 9, 10 To minimize the risk of infection, prophylactic antibiotics have been recommended. 3 No complications were observed in our patient aft er 4 years of follow-up.
Despite the potential complications of endovascular stent placement, we believe that the high mortality rate associated with tracheoinnominate fi stula and the morbidity of open surgical management justify its use. Indeed, it may become the treatment of choice as further knowledge is gained regarding success rates and long-term outcomes.
